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Abstract

Introduction: Sleep disturbances are common and have
significant consequences for physical and mental health.
Reliable and culturally adapted instruments are essential
for assessing sleep disorders across populations. This

Conclusion: The Persian version of the Sleep-50
questionnaire demonstrates satisfactory validity and
reliability for assessing sleep disorders among Iranian
adults and can serve as a practical tool for both clinical
screening and research applications.

study aimed to evaluate the psychometric properties of
the Persian version of the Sleep-50 questionnaire among
Iranian adults.

Methods: This methodological validation study was
conducted among adults in Kermanshah, Iran. Participants
included individuals with sleep disorders recruited from a
sleep clinic and individuals from the general population
selected through cluster sampling. The Sleep-50
questionnaire was translated using a forward—backward
translation procedure and culturally adapted. Participants
completed the Sleep-50 along with the General Health
Questionnaire (GHQ-12), the Holland Sleep Disorders
Questionnaire (HSDQ), and the Pittsburgh Sleep Quality Index
(PSQlI). Construct validity was evaluated using exploratory
and confirmatory factor analyses, and reliability was assessed
using internal consistency and test—retest methods.
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Abbreviation

PLMD: Syndrome/Periodic Limb Movement Disorder;
RLS: Restless Legs Syndrome; CRSD: Circadian Rhythm
Sleep Disorder; PSQI: The Pittsburgh Sleep Quality Index;
GHQ-12: General Health Questionnaire; HSDQ: Holland
Sleep Disorders Questionnaire; EDS: Excessive Daytime
Sleepiness; CVR: The Content Validity Ratio; CVI: Content
Validity Index; EFA: Exploratory Factor Analysis; CFA:
Confirmatory Factor Analysis; RMSEA: Root Mean Square
Error of Approximation; NNFI/TLI: Non-Normed Fit Index;
CFl: Comparative Fit Index; GFIl: Goodness-of-Fit Index;
SRMR: Standardized Root Mean Square Residual

Results: A total of 421 participants completed the
questionnaires. Factor analysis supported the nine-
factor structure of the Sleep-50 questionnaire, explaining
67.49% of the total variance. Confirmatory factor analysis
demonstrated acceptable model fit (x* = 4062.28, df = 1439,
¥?/df = 2.82, CFl = 0.94, NNFI = 0.95, RMSEA = 0.078,
SRMR = 0.045). Significant positive correlations were
observed between the Sleep-50 and the PSQI, HSDQ,
and GHQ-12, supporting convergent validity. The overall
Cronbach’s alpha coefficient was 0.945, and test-retest
reliability over a two-week interval was 0.748.

Introduction

Adequate sleep is a fundamental component of
overall health and quality of life, playing a critical role in
physiological restoration, growth, learning, and memory
consolidation [1,2]. Conversely, insufficient or disrupted
sleep can lead to cognitive and behavioral impairments,
fatigue, memory problems, reduced concentration, and
increased psychological distress [3]. Studies have shown
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that poor sleep quality is associated with functional
impairment [4], increased risk of cardiovascular disease,
poorer overall health, and higher mortality rates [5,6].

Approximately 30% to 45% of adults in various
populations report symptoms and signs related to
sleep disorders [7], which can significantly impact
their psychological and physical well-being [8,9]. Sleep
disorders, which represent a more severe form of
sleep disturbances, are characterized by persistent
disruptions in sleep quality, timing, and duration
[10]. Questionnaire-based studies indicate that sleep
disorders are highly prevalent worldwide [11], and
substantially affect the quality of life of millions of
individuals [12]. It is estimated that about one-third
of individuals experience some form of sleep disorder
duringtheir lifetime [13]. The prevalence ofinsomnia has
been reported to reach up to 40% in Canada [14], while
approximately 50 to 70 million Americans suffer from
a sleep disorder [15]. A multinational study reported
the highest prevalence of sleep problems in the United
States (56%), compared with rates ranging from 23% to
36% across European countries and approximately 23%
in Japan [16].

Sleep disturbances may represent some of the
earliest behavioral and physiological manifestations
of underlying medical or psychiatric disorders [17].
An imbalance in the sleep-wake cycle can lead to
severe fatigue and irritability, while important cellular
restoration processes occur during the deepest stages
of sleep [18]. Therefore, early diagnosis and treatment
of sleep disorders are essential to prevent their
long-term consequences [19]. Today, standardized
questionnaires are commonly used for screening sleep
disorders [20,21], and various assessment tools exist
for this purpose [21,22]. The Sleep-50 questionnaire is
a validated instrument that evaluates sleep disorders
across nine subscales [23]. It has been psychometrically
tested in multiple countries and has demonstrated
strong validity and reliability [23-26]. Due to its
comprehensive structure, the Sleep-50 questionnaire
provides a useful tool for screening and evaluating
multiple types of sleep disorders. Therefore, its use in
Iran necessitates psychometric evaluation to ensure
its applicability in the Iranian population. The present
study aimed to evaluate the psychometric properties of
the Sleep-50 questionnaire among Iranian adults.

Methods
Study design

This methodological validation study aimed to
evaluate the psychometric properties of the Sleep-50
guestionnaire in an Iranian population. The study was
conducted between October 2023 and November
2024. The study protocol was approved by the Ethics
Committee of Kermanshah University of Medical
Sciences (IR.IAH.KSH.REC.1402.006). All participants
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provided informed consent prior to participation,
and the study was conducted in accordance with the
principles of the Declaration of Helsinki.

Setting

The study was conducted in Kermanshah, Iran, at
the Sleep Disorders Research Center (SDRC) of Farabi
Hospital, a referral center for sleep disorder patients in
western Iran.

Participants

The study population consisted of adults aged 18
years and older residing in Kermanshah, including
both individuals diagnosed with sleep disorders who
attended the SDRC and individuals from the general
population without a diagnosed sleep disorder.

Participant selection

Participants were recruited from two groups. The
clinical group consisted of individuals diagnosed with
sleepdisorders who were recruited through convenience
sampling from the Sleep Disorders Research Center
at Farabi Hospital. The non-clinical group consisted of
individuals without diagnosed sleep disorders who were
recruited from the general population using cluster
sampling. For this purpose, the city of Kermanshah was
divided into six geographical regions. Three regions were
randomly selected, and within each selected region five
neighborhoods were randomly chosen. Individuals from
these neighborhoods were then invited to participate
using convenience sampling. In total, 421 participants
were included in the final analysis.

Inclusion criteria and exclusion criteria

Eligible participants were adults aged 18 vyears
or older who were willing to participate in the study.
Individuals in the clinical group had been referred to the
sleep clinic with complaints related to at least one sleep
disorder, whereas individuals in the non-clinical group
were recruited from the general population without
a diagnosed sleep disorder. Participants who did not
complete the demographic form or questionnaire were
excluded from the analysis.

Sample size determination

The sample size was determined based on
recommendations for validation studies using structural
equation modeling, which suggest a minimum ratio of
five to ten participants per questionnaire item. Because
the Sleep-50 questionnaire consists of 50 items, a
minimum sample size of 220 participants was required.
To account for potential incomplete responses and to
improve the robustness of the psychometric analyses,
a total of 453 questionnaires were distributed among
the clinical and non-clinical populations. Of these,
32 questionnaires were excluded due to incomplete
or invalid responses, resulting in a final sample of
421 participants, including 95 individuals with sleep
disorders and 326 individuals without sleep disorders.
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Reliability and validity testing

Face validity was evaluated using feedback from 15
adult participants. Test-retest reliability was assessed
among 20 adults who were not included in the main
study sample. Content validity, both qualitative and
guantitative, was evaluated by a panel of 14 experts
with experience in sleep medicine and questionnaire
development. To examine construct validity, the
dataset was divided into two subsamples. Exploratory
factor analysis (EFA) was conducted on 220 participants,
while confirmatory factor analysis (CFA) was performed
on the full sample of 421 participants. All participants
completed the questionnaire in person using a self-
report format [27,28].

Content evaluation and response process

The cultural adaptation and validation of the
instrument were conducted using the ten-step cross-
cultural adaptation method proposed by Wild, et
al. [29,30]. After obtaining permission from the
original developer of the Sleep-50 questionnaire, the
instrument was translated from English into Persian
using the forward-backward translation method.
Two independent translators initially translated the
guestionnaire into Persian. The two translated versions
were reviewed by the research team and merged into
a single reconciled Persian version. This version was
then independently back-translated into English by
two different translators who were blinded to the
original questionnaire. The back-translated versions
were compared with the original instrument, and
discrepancies were resolved through discussion within
the research team. The resulting version was then
sent to the original developer of the questionnaire for
review, and the developer’s feedback was incorporated
into the final Persian version.

To assess face validity and the response process,
the finalized Persian questionnaire was administered to
15 adult participants who were asked to evaluate the
clarity, comprehensibility, and relevance of the items.
Their feedback regarding ambiguous or difficult items
was reviewed and incorporated into the questionnaire.
Finally, the Persian version was reviewed by a Persian
language and literature expert to ensure linguistic
clarity and cultural appropriateness before being used
for the psychometric analyses.

Research Instruments
Sleep-50 questionnaire

The Sleep-50 questionnaire was developed by
Spoormaker, et al. (2005) to assess sleep disorders
based on the Diagnostic and Statistical Manual of
Mental Disorders (DSM-IV) criteria [23].

The instrument contains 50 items rated on a four-
point Likert scale ranging from 1 (not at all) to 4 (very
much) [26] The questionnaire assesses nine domains
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of sleep disorders, including sleep apnea (items 1-8),
insomnia (items 9-16), narcolepsy (items 17-21), restless
legs syndrome/periodic limb movement disorder (items
22-25), circadian rhythm sleep disorder (items 26-28),
sleepwalking (items 29-31), nightmares (items 32-36),
factors affecting sleep (items 37-43), and the impact
of sleep complaints on daily functioning (items 44-50).
The Sleep-50 has demonstrated good psychometric
properties in several populations. In the original
validation study, Cronbach’s alpha was reported as
0.85 [23]. Subsequent studies conducted in different
countries have also confirmed its reliability and validity,
including a study in Turkey that reported a Cronbach’s
alpha of 0.91 [23,25,26].

Pittsburgh sleep quality index (PSQlI)

The Pittsburgh Sleep Quality Index (PSQI) was
developed by Buysse, et al. (1989) to assess sleep quality
and sleep disturbances over the previous month [31].
The questionnaire consists of 19 items that generate
seven component scores evaluating different aspects of
sleep quality. Each component is scored on a four-point
scale (0-3), and the total score ranges from 0 to 21, with
higher scores indicating poorer sleep quality. A total
score greater than 6 indicates poor sleep quality [32].
The PSQI has been validated in the Iranian population,
demonstrating acceptable reliability with a Cronbach’s
alpha of 0.83 [33].

General health questionnaire (GHQ-12)

The General Health Questionnaire-12 (GHQ-12) was
developed by Goldberg and Hiller (1979) to screen for
psychological distress and potential psychiatricdisorders
[34]. The instrument contains 12 items assessing mental
health status over the previous four weeks. Responses
are scored on a four-point Likert scale ranging from 0
to 3, with higher scores indicating greater psychological
distress. The GHQ-12 has been validated in Iran and
has demonstrated good reliability, with a reported
Cronbach’s alpha of 0.87 [35].

Holland sleep disorders questionnaire (HSDQ)

The Holland Sleep Disorders Questionnaire (HSDQ)
was developed by Kerkhof, et al. (2012) based on the
International Classification of Sleep Disorders, Second
Edition (ICSD-2) [36,37]. The questionnaire assesses
six categories of sleep disorders, including insomnia,
circadian rhythm sleep disorders, parasomnias,
hypersomnia and excessive daytime sleepiness, restless
legs syndrome/periodic limb movement disorder, and
sleep-disordered breathing. The validated Persian
version of the HSDQ consists of 31 items across six
subscales. In the Iranian validation study, Cronbach’s
alpha coefficients ranged from 0.701 to 0.924 for the
subscales and 0.789 for the total scale [21].

Cultural adaptation and validation
After obtaining permission from the original

developer of the Sleep-50 questionnaire, the translation

e Page 3 of 11 e




DOI: 10.23937/2572-4053.1510049

ISSN: 2572-4053

and cultural adaptation process followed the ten-
step method proposed by Wild, et al. (2005) [30]. The
guestionnaire was translated from English into Persian
using a forward-backward translation procedure. Two
independent translators first translated the instrument
into Persian. The two translated versions were reviewed
by the research team and reconciled into a single
Persian version. This version was then independently
back-translated into English by two different translators
who were blinded to the original questionnaire. The
back-translated versions were compared with the
original instrument, and discrepancies were resolved
through discussion among the research team to
produce the final Persian version. To evaluate clarity and
comprehensibility, the translated questionnaire was
pretested among several participants who were asked
to identify ambiguous or difficult items. No substantial
modifications were required based on their feedback.
The final Persian version was subsequently reviewed
by a Persian language and literature expert to ensure
linguistic accuracy and cultural appropriateness before
being used for psychometric evaluation.

Content validity evaluation

Content validity was assessed by a panel of 14
experts consisting of psychologists, psychiatric nursing
faculty members, psychiatrists, and sleep specialists.
The experts evaluated the clarity, relevance, grammar,
and appropriateness of each item in the Persian version
of the questionnaire. Quantitative content validity was
assessed using the Content Validity Ratio (CVR) and the
Content Validity Index (CVI). The overall CVR was 0.824
(range: 0.67-1), and the overall CVI was 0.91 (range:
0.75-1). Based on these results, no items required
modification.

Face validity assessment

Face validity was evaluated qualitatively among 20
participants, including 10 patients with sleep disorders
attending the Sleep Disorders Clinic in Kermanshah and
10individuals from the general population with different
educational levels and age groups. Participants were
asked to review the questionnaire and identify unclear
or difficult items. Their feedback was reviewed by the
research team, and the questionnaire was confirmed
as clear and understandable for the target population
[38,39].

Data analysis

Content validity was evaluated quantitatively
using the Waltz and Bausell method [40]. Construct
validity was examined using exploratory factor analysis
(EFA) and confirmatory factor analysis (CFA). EFA was
conducted on asubsample of 220 participants, while CFA
was performed on the full sample of 421 participants.
The normality of data distribution was assessed using
skewness and kurtosis indices. Pearson correlation
coefficients were calculated to examine relationships
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among variables. All statistical analyses were performed
using SPSS version 27 and LISREL version 8.

Reliability assessment

Reliability was evaluated by examining both internal
consistency and temporal stability. Internal consistency
was assessed using Cronbach’s alpha coefficient and
McDonald’s omega. Test—retest reliability was evaluated
by administering the Sleep-50 questionnaire to 20
participants twice with a two-week interval between
administrations.

Results

A total of 421 participants completed the GHQ-12,
HSDQ, PSQl, and Sleep-50 questionnaires. Examination
of the distribution of item responses showed skewness
values ranging from-1.82 to 1.86 and kurtosis values
from -1.55 to 1.62, indicating that the data were
approximately normally distributed.

Descriptive results

EFA was conducted on a subsample of 220
participants. The mean age of this group was 38.35 +
11.99 years, and the mean body mass index (BMI) was
26.46 + 4.83. CFA was subsequently performed on the
full sample of 421 participants, including both patients
with sleep disorders and individuals from the general
population. In this cohort, the mean age was 35.32 +
11.37 years and the mean BMI was 25.56 + 4.99 (Table 1).

Construct validation results

Exploratory factor analysis (EFA): EFA was
performed on the responses of 220 participants to
examine the construct validity of the Persian version
of the Sleep-50 questionnaire. The KMO measure
of sampling adequacy was 0.875, indicating that the
sample was suitable for factor analysis. Bartlett’s test
of sphericity was statistically significant (x> = 9615.67,
p < 0.001), confirming sufficient correlations among the
items.

Factor extraction was performed using the maximum
likelihood method with direct oblimin rotation. Factors
with eigenvalues greater than 1 were retained. The
communalities and factor loadings of the extracted
items are presented in (Table 2).

Factor structure and variance explained: The analysis
identified a nine-factor structure corresponding to the
theoretical domains of the Sleep-50 questionnaire.
These factors collectively explained 67.496% of the
total variance across the 50 items. The eigenvalues
of the extracted factors, their individual variance
contributions, and cumulative variance explained are
summarized in Table 2. The scree plot derived from the
factor analysis is presented in (Figure 1).

Confirmatory factor analysis (CFA)

CFA was performed on the full sample of 421
participants to evaluate the fit of the hypothesized
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Table 1: Demographic characteristics of participants in the
study.

Variable (EFA) (n =220) (CFA) (n=421)
N (%) N (%)
Gender
Female 120 54.5 268 63.7
Male 100 455 153 36.3
Marital Status
Single 71 32.3 181 43.0
Married 134 60.9 213 50.6
Widowed/Divorced 15 6.8 27 6.4
Educational Level
Primary School 16 7.3 22 5.2
Middle School 14 6.4 19 4.5
High School 46 20.9 80 19.0
Bachelor's Degree 101 45.9 189 44.9
Postgraduate Degree 43 19.6 111 26.4
Place of Residence
Urban 219 99.5 417 99.1
Rural 1 0.5 4 0.9
Housing Type
Villa 94 42.7 175 41.6
Apartment 118 53.6 232 55.1
Residential Complex |8 3.6 14 3.3
Employment Status
Employee 61 27.7 109 25.9
Self-employed 72 32.7 137 32.6
Laborer 8 3.6 12 29
Driver 3 1.4 4 1.0
Retired 12 55 16 3.8
Unemployed 41 18.6 81 19.2
Housewife 23 10.5 62 14.7
Shift Work Status
Day Shift 194 88.2 359 85.3
Rotational Shift 26 11.8 62 14.7

nine-factor structure of the Sleep-50 questionnaire. The
distribution of responses showed skewness and kurtosis
values within the acceptable range (-2 to 2), indicating
approximate normality of the data. Factor loadings
for all items were statistically significant, with t-values
exceeding 3.29 (p < 0.001). Model fit indices indicated
an acceptable fit for the proposed model: ¥* = 4062.28,
df = 1439, x¥/df = 2.82, RMSEA = 0.078, NNFI = 0.95,
CFl = 0.94, GFI = 0.94, and SRMR = 0.045. These results
support the adequacy of the nine-factor structure of
the Sleep-50 questionnaire. The standardized factor
loadings obtained from the CFA model are presented in
Table 3, and the standardized path diagram is illustrated
in (Figure 2).

Internal consistency of the instrument

Internal consistency of the Persian version of the
Sleep-50 questionnaire was evaluated using Cronbach’s
alpha coefficients. The overall Cronbach’s alpha for
the scale was 0.945, indicating excellent internal
consistency. Test-retest reliability was also assessed,
yielding a coefficient of 0.748, suggesting acceptable
temporal stability. Cronbach’s alpha coefficients for the
nine subscales ranged from 0.735 to 0.912 (Table 4).
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Inter-factor correlations

Pearson correlation coefficients were calculated to
examine relationships among the Sleep-50 subscales
and the overall scale. All subscales showed significant
positive correlations with the total Sleep-50 score (p
< 0.01). Significant correlations were also observed
among the subscales, indicating coherent relationships
between the different dimensions of sleep disorders
measured by the instrument (Table 4).

Convergent validity results

Convergent validity was examined by assessing
correlations between Sleep-50 scores and scores from
the PSQI, HSDQ, and GHQ-12. Significant positive
correlations were observed between Sleep-50 and PSQl
(r=0.61, p<0.001), HSDQ (r =0.63, p < 0.01), and GHQ-
12 (r=0.39, p<0.01). These findings indicate that higher
Sleep-50 scores were associated with poorer sleep
quality and greater psychological distress, supporting
the convergent validity of the Persian version of the
Sleep-50 questionnaire (Table 4).

Discussion

This study evaluated the psychometric properties
of the Persian version of the Sleep-50 questionnaire
among Iranian adults. Overall, the findings indicate that
the translated instrument demonstrates satisfactory
validity and reliability and retains the multidimensional
structure of the original questionnaire developed
by Spoormaker, et al. [23]. The results support the
applicability of the Sleep-50 as a comprehensive self-
report measure for assessing a wide range of sleep-
related complaints in the Iranian population.

The exploratory factor analysis identified nine
factors corresponding to the original conceptual
structure of the Sleep-50 questionnaire, collectively
explaining 67.49% of the total variance. Confirmatory
factor analysis further supported this structure, with
acceptable model fit indices (CFl = 0.94, NNFI = 0.95,
RMSEA = 0.078, SRMR = 0.045). These findings are
consistent with previous validations of the Sleep-50 in
other populations. For example, the Turkish validation
study conducted by Yildirim, et al. also supported the
multidimensional structure of the questionnaire and
reported strong construct validity among university
students [26]. Similarly, confirmatory factor analysisin a
U.S. sample demonstrated acceptable model fit indices,
supporting the cross-cultural stability of the Sleep-50
factorial structure [25]. The consistency of these findings
suggests that the Sleep-50 maintains a stable structural
framework across different cultural settings.

Reliability analyses demonstrated high
internal consistency for the Persian version of the
guestionnaire. The overall Cronbach’s alpha coefficient
of 0.945 indicates excellent internal consistency and is
comparable to reliability estimates reported in previous
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Table 2: Item factor loadings from exploratory factor analysis in the Sleep-50 (N = 220).

Factor Communality
1 2 3 4 5 6 7 8 9

S1 0.147 0.109 0.068 0.076 0.550 -0.096 -0.187 0.069 0.034 0.469
S2 0.302 0.340 0.256 0.149 0.586 -0.316 -0.453 -0.013 0.380 0.618
S3 0.168 0.191 0.097 0.114  0.930 -0.227 -0.314 0.004 |0.236 0.848
S4 0.042 0.318 0.144 0.131 0.6M -0.338 -0.297 0.135 0.245 0.618
S5 0.203 0.238 0.253 0.211 0.646 -0.212 -0.428 0.035 |0.241 0.606
S6 0.078 0.185 0.106 0.142 0.842 -0.288 -0.256 0.103 |0.245 0.784
S7 0.180 0.215 0.096 0.186 0.849 -0.253 -0.323 -0.107 0.350 0.828
S8 0.135 0.185 0.167 0.138 0.838 -0.232 -0.395 -0.087 0.194 0.820
S9 0.300 0.019 0.941 0.145 0.193 -0.179 -0.375 0.106 0.125 0.911
S10 0.229 .066 0.915 0.217 0.179 -0.181 -0.427 -0.029 0.188 0.880
S11 0.283 0.095 0.811 0.161 0.164 -0.119 -0.394 -0.064 0.200 0.763
S12 0.261 0.096 0.883 0.205 0.117 -0.166 -0.303 -0.024 0.131 0.810
S13 0.257 |0.011 0.746 0.135 0.063 -0.070 -0.256 -0.058 0.058 0.664
S14 0.228 0.024 0.785 0.051 0.087 -0.112 -0.268 0.114 0.134 0.717
S15 0.196  -0.026 0.747 0.174 0.076 -0.074 -0.263 -0.108 0.072 0.712
S16 .255 .034 0.808 0.169 0.113 -0.056 -0.293 0.124 0.116 0.825
S17 0.234 0.186 0.169 0.267 0.179 -0.737 -0.343 -0.140 0.106 0.746
S18 0.291 0.272 0.093 0.242 0.260 -0.847 -0.311 0.036 0.361 0.785
S19 0.320 0.215 0.116 0.227 0.233 -0.882 -0.360 0.069 0.268 0.831
S20 0.196  0.192 0.183 0.186 0.244 -0.863 -0.466 -0.153 0.311 0.803
S21 0.252 0.275 0.111 0.223 0.287 -0.907 -0.340 -0.037 0.369 0.840
S22 0.290 0.196 0.086 0.232 0.195 -0.271 -0.288 0.063 0.624 0.552
S23 0.245 0.232 0.304 0.157 0.297 -0.265 -0.413 -0.101 0.539 0.487
S24 0.373 0.323 0.158 0.252 0.346 -0.332 -0.431 -0.096 0.821 0.737
S25 0.344 0.264 0.195 0.275 .230 -0.268 -0.282 -0.096 0.675 0.600
S26 0.638 0.213 0.293 0.162 0.167 -0.421 -0.398 -0.090 0.395 0.613
S27 0.980 0.229 0.393 0.184 0.268 -0.371 -0.419 -0.031 0.339 0.799
S28 0.718 0.252 0.291 0.063 0.227 -0.261 -0.276 0.123 0.360 0.685
S29 0.199 0.268 0.178 0.321  0.191 -0.284 -0.551 0.017 0.351 0.611
S30 0.276  0.401 0.045 0.173 0.114 -0.305 -0.458 -0.045 0.358 0.529
S31 0.301 0.446 0.194 0.325 0.277 -0.454 -0.603 -0.184 0.303 0.681
S32 0.126 0.134 0.162 .863 0.222 -0.270 -0.301 0.074 0.403 0.805
S33 0.021 0.160 0.153 0.883 0.117 -0.293 -0.238 0.010 0.271 0.807
S34 0.030 0.049 0.151 0.870 |0.160 -0.178 -0.233 -0.097 0.149 0.796
S35 0.131 0.035 0.188 0.830 |0.080 -0.169 -0.225 -0.095 |0.093 0.776
S36 0.233 0.181 0.195 0.737 0.188 -0.300 -0.306 -0.075 0.428 0.676
S37 0.187 0.926 0.051 0.098 0.233 -0.266 -0.158 -0.131 0.289 0.882
S38 0.200 0.940 0.049 0.131 0.266 -0.287 -0.112 -0.126 0.324 0.906
S39 0.177 0.882 .0043 0.088 0.190 -0.188 -0.065 0.000 0.225 0.829
S40 0.169 0.848 -0.004 0.064 0.174 -0.199 -0.111 -0.124 0.289 0.794
S41 0.192 0.890 0.051 0.096 0.245 -0.279 -0.175 -0.214 0.387 0.839
S42 0.061 0.766 0.093 0.177 0.191 -0.268 -0.299 -0.616 0.319 0.879
S43 0.109 0.783 0.094 0.169 0.210 -0.324 -0.326 -0.677 0.335 0.899
S44 0.275 0.222 0.312 0.321 0.507 -0.413 -0.860 -0.130 0.236 0.790
S45 0.304 0.138 0.249 0.265 0.416 -0.380 -0.816 -0.105 0.282 0.736
S46 0.401 0.184 0.321 0.264 0.328 -0.429 -0.831 -0.148 0.345 0.791
S47 0.158 0.099 0.259 0.195 0.206 -0.286 -0.568 -0.097 0.186 0.474
S48 0.291 0.231 0.317 0.294 0.317 -0.423 -0.766 -0.245 0.401 0.727
S49 0.319 0.176 0.494 0.255 0.248 -0.342 -0.690 0.050 0.313 0.690
S50 0.370 0.131 0.496 0.362 0.276 -0.325 -0.697 0.029 0.281 0.683
Eigenvalues 6.884 7.346 6.001 4.035 3.152 2.391 1.495 1.158 1.287

% of Variance 13.767 14.693 12.002 8.069 6.303 4.782 2.989 2.316 2.575

KMO = 0.875; Bartlett’s test of sphericity: x2 = 9615.67, df = 1225, p < 0.001
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Table 3: T-value, Pearson correlation coefficient, factor loadings, ICC and Cronbach Alpha of the Sleep-50 (N = 421).

Factor No . (A)® Rc Cronbach Alpha
Factor 5 Q1 121 0.56™ 0.388" 0.878
Q2 13.77 0.63™ 0.607"
Sleep apnea Q3 21.79 0.87" 0.531"
Q4 14.17 0.64™ 0.497"
Q5 15.69 0.69™ 0.570"
Q6 20.57 0.84™ 0.495"
Q7 15.11 0.67" 0.498"
Q8 15.5 0.69™ 0.569"
Factor 3 Q9 21.72 0.86™ 0.569" 0.893
Q10 21.87 0.87" 0.618"
Insomnia Q11 18.39 0.77" 0.599”
Q12 18.51 0.78™ 0.587"
Q13 10.42 0.49™ 0.321"
Q14 13.24 0.60™ 0.376"
Q15 12.44 0.57" 0.360"
Q16 16.73 0.72" 0.468"
Factor 6 Q17 11.46 0.55™ 0.444" 0.834
Q18 16.57 0.73™ 0.509"
Narcolepsy Q19 17.51 0.76™ 0.549"
Q20 16.82 0.74™ 0.585"
Q21 18.55 0.79™ 0.572"
Factor 9 Q22 12.09 0.58™ 0.419” 0.784
Q23 14.92 0.68™ 0.584"
RLS/PLMD Q24 19.84 0.84™ 0.613"
Q25 15.35 0.70™ 0.536"
Factor1 Q26 17.68 0.78™ 0.560" 0.767
Q27 20.11 0.86™ 0.627"
CRSD Q28 11.22 0.54™ 0.393"
Factor 8 Q29 15.81 0.72" 0.4727 0.735
Sleep walking Q30 14.48 0.68™ 0.376"
Q31 17.48 0.78™ 0.598"
Factor 4 Q32 22.87 0.89™ 0.544" 0.912
Nightmares Q33 21.49 0.86™ 0.485"
Q34 2.69 0.84™ 0.432"
Q35 17.86 0.76™ 0.375"
Q36 18.98 0.79™ 0.576"
Factor 2 Q37 18.15 0.77" 0.435" 0.878
Factors influencing sleep Q38 21.12 0.85™ 5017
Q39 18.79 0.79™ 0.362"
Q40 16.33 0.71™ 0.366"
Q41 18.94 0.79™ 0.487"
Q42 12.69 0.59™ 0.552"
Q43 13.29 0.61™ 0.586"
Factor 7 Q44 20.77 0.84™ 0.700" 0.895
Impact of sleep complaints on daily functioning Q45 19.4 0.80™ 0.641"
Q46 20.73 0.84™ 0.691"
Q47 11.68 0.54™ 0.474"
Q48 18.36 0.77" 0.677"
Q49 15.69 0.69™ 0.651"
Q50 16.87 0.73" 0.681"
Cronbach Alpha
Factor No L (AP Rc 0.945 P

P <0.001; "P <0.01; 'P < 0.05

A) The calculated values for all factor loadings of the first and second orders are greater than 1.96 and are therefore significant
at the 95% confidence level; B) The specific value, which is denoted by the Lamda coefficient and the statistical symbol A, is
calculated from the sum of the factors of the factor loads related to all the variables of that factor; C) Pearson Correlation coefficient
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Table 4: The sleep-50 (N = 421).

ISCDF  Nightmares FIS \?\;:fk?ng CRSD RLS/PLMD Narcolepsy Insomnia :I'oenee'; g(')eep'
ISCDF 1
Nightmares 0.38" 1
FIS 0.38" 0.27" 1
Slee - " -
WaIkFi)ng 031" 0.37 048" 1
CRSD 0.50" 0.21" 0.34" 043" 1
RLS/PLMD 0.41" 0.257 0.34" 0.307 0.37" 1
Narcolepsy 0.53" 0.32" 0.39" 045 0.46" 0.39” 1
Insomnia 0.51" 0.29” 0.32" 0.27" 0.42" 0.55" 0.37"
Sleep apnea 0.42"  0.24" 0.37" 0.34" 0.33" 0.28" 0.43" 0.25" 1
Sleep-50 0.82" 0.55" 0.62" 0.59” 0.64"  0.49” 0.68" 0.55" 0.69" 1
"P <0.01

Note: Correlations are latent factor correlation estimates from the CFA model.
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Figure 1: Scree cattle of the extracted components of the Sleep-50 (N = 220).

studies of the Sleep-50 [23,25,26]. Subscale reliability
coefficients ranged from 0.735 to 0.912, suggesting
acceptable reliability across the different domains of
sleep disorders measured by the instrument. The slightly
lower reliability observed in the sleepwalking subscale
may reflect the relatively low prevalence of parasomnia
symptoms or variability in self-reported experiences.

Test-retest reliability analysis also indicated
acceptable temporal stability, with a reliability
coefficient of 0.748 over a two-week interval. Although
slightly lower than the internal consistency estimates,
this value still indicates adequate stability over time.
Sleep patterns may fluctuate due to environmental,
behavioral, and psychological factors, which could
partially explain moderate variations in repeated
measurements.

Evidence for convergent validity was also observed.
The Sleep-50 showed significant positive correlations
with the Pittsburgh Sleep Quality Index, the Holland

Karimi A, et al. J Sleep Disord Manag 2026, 11:049

Sleep Disorders Questionnaire, and the General
Health Questionnaire. These results are consistent
with theoretical expectations that sleep disturbances
are associated with poorer sleep quality and reduced
general health [31,36,37]. Previous research has also
demonstrated strong associations between sleep
disorders, psychological distress, and functional
impairment [5,41]. The moderate correlation observed
with the GHQ-12 further highlights the well-established
relationship between sleep disturbances and mental
health outcomes [42,43].

The cultural adaptation process also played an
important role in ensuring the suitability of the
instrument for the Iranian population. Following
established translation and cross-cultural adaptation
procedures helped ensure linguistic clarity and cultural
relevance [29,30]. Expert review and participant
feedback indicated that the translated items were
understandable and appropriate for the target
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Figure 2: Final measurement model of the Sleep-50 from confirmatory factor analysis (N = 421).
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population, supporting the content validity of the
Persian version.

Several limitations should be considered when
interpreting these findings. First, participants were
recruited from a single city in western Iran, which may
limit the generalizability of the results to the broader
Iranian population. Future studies should include
participants from different regions and demographic
backgrounds to improve representativeness. Second,
the study relied on self-reported data, which may
introduce recall bias or reporting bias. Objective sleep
assessments such as polysomnography were not
included and therefore could not be used to confirm self-
reported sleep symptoms. This limitation is common
in questionnaire-based sleep research [23,25,26].
Third, although test-retest reliability demonstrated
acceptable stability, longer follow-up intervals may
provide additional insight into the temporal stability of
sleep disorder symptomes.

Despite these limitations, the present study provides
important evidence supporting the reliability and validity
of the Persian version of the Sleep-50 questionnaire.
The instrument offers a practical and comprehensive
tool for screening a wide range of sleep disorders in
both clinical and research settings. Given the increasing
recognition of sleep disorders as a major public health
concern, validated assessment tools are essential for
identifying sleep problems and facilitating appropriate
interventions [12]. Future research should evaluate the
performance of the Persian Sleep-50 in larger and more
diverse populations across Iran. Incorporating objective
sleep measurements, such as polysomnography or
actigraphy, could further strengthen evidence for the
instrument’s diagnostic accuracy. Longitudinal studies
may also help determine the questionnaire’s usefulness
in monitoring treatment outcomes and changes in sleep
patterns over time.

Conclusion

The Persian version of the Sleep-50 questionnaire
demonstrates satisfactory psychometric properties,
including strong internal consistency, acceptable
temporal stability, and good construct and convergent
validity. These findings suggest that the instrument is
a reliable and valid tool for assessing sleep disorders
among Iranian adults and may be useful for both clinical
screening and research applications.
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